2008 £RIZRAR 3 SRR TR DA B BT T
H LS U WEOFIUTE LC, IS 72D B ELOB N e
A S OREN 2 S, GIMIFREORE, B : /
fiA D, B 13mm, S 21mm 0, RSSO | <

INSS JOURNAL Vol. 31 2024 NT-3

7 = — R R7 LA JEXFR TOFD iERIERME- D
BEWGHEY I 2 V—3 g VRN X ARE

Evaluation of a phased array asymmetrical TOFD ultrasonic testing method

by ultrasonic propagation simulation
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Abstract Fitness rules for nuclear power plants require that component integrity assessments be performed
if defects are detected during in-service inspections. Such assessments require accurate measurement of defect
dimensions.

In 2008, stress corrosion cracking (SCC) was found on the inner surface of the outlet nozzle dissimilar
weld of the Ohi-3 reactor vessel, but at that time it was difficult to measure the depth of the SCC using
conventional ultrasonic testing methods that were used to detect cracks from the inner surface. A few years
later, to overcome this problem, we developed a time-of-flight diffraction (TOFD) ultrasonic testing method
using an asymmetric ultrasonic beam with a phased array method and verified its effectiveness through
measurement tests. Furthermore, we performed a simulation to evaluate the ultrasonic wave propagated by
the TOFD ultrasonic testing method, investigated the generation and detection of diffraction waves at the tip
of the defect, and confirmed the effectiveness of the testing method.

Keywords  Ultrasonic testing, Phased array method, Time of flight diffraction method, Ultrasonic waves propagation
simulation analysis, Tip echo
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